is the parallel energy, P6 is the canonical angular momentum, Ti = const. and T 11 = const. are the temperatures, -w. = const is the angular velocity of mean rotation, and the density profile is n(r) = 
18.
of a hybrid (Vlasov-fluid) model in which the electrons are described as a macroscopic, cold fluid, and the layer ions are described by the Vlasov equation (Sec. II). Unlike previous detailed analyses9 of the tearing-mode instability, no a priori assumption is made that the radial thickness (6) of the layer is small in comparison with the mean radius (r 0 ). Moreover, the numerical analysis is carried out with full cylindrical effects, and not within the context of the slab approximation. Thus, in the present analysis, the layer ions are described by the Vlasov equation, and the electrons are described as a macroscopic
18
cold fluid. Such a hybrid model has proved useful in describing the equilibrium and stability properties for a variety of field-reversed configurations 9 and linear fusion systems. 1 9 In the stability analysis, we consider azimuthally symmetric perturbations characterized by D/36 = 0. Using the method of characteristics, the linearized Vlasov equation for the ions can be integrated to give
where the particle trajectories (g',q') satisfy d '/dt' = v' and dv'/dt' = ev' x B 0 (r')& /m c, with initial conditions x'(t' = t) = and v'(t' = t) =v.
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In Eq. (1),
is a function of the single-particle constants of the motion ( 
The linearized continuity and momentum transfer equations for the cold fluid electrons can be expressed as tions enumerated in the previous paragraph, the perturbed electric and magnetic fields, 6E(x,t) and 6B(x,t), are determined self-consistently from the Maxwell equations
where V -6B = 0, and 6n (x,t) = fd 3 V 6f (x,v,t) is the perturbed ion 
IV
It is convenient to introduce the Lagrangian displacement vector
e at Substituting Eq. (8) into Eq. (4) and integrating with respect to t, we find
0 0
where B = B (r)6z. Moreover, integrating Eq. (3) with respect to t
for the perturbed electron density.
In the subsequent analysis, it is assumed that all perturbed quantities vary according to 6ip( ,t) = p(r)exp(ik z -iwt), where w is the complex oscillation frequency, and kz is the (real) axial wavenumber of the perturbation. Moreover, we examine the class of purely growing modes with Rew = 0, and consider the state corresponding to marginal stability with Imw = 0. Imposing the condition
and assuming azimuthally symmetric perturbations (3/36 = 0), then V -A = 0 and A= x B [Eq. (9)] can be combined to give
at marginal stability. Moreover, making use of 6B= V x 6 and Eq. (12), we find
1
In addition, the perturbed electric field is 6= i(w/c)6A = 0 for 
c~~~u / alilD 00 L (14) x ik z'v i(r') , for w = 0. The first integrand on the right-hand side of Eq. (14) can
Integrating with respect to t',
where use has been made of x'(t' = t) = x. Making use of ik v'exp x
for 3/at' = 0 and 3/aO' = 0, Eq. (15) can also be expressed as ew 0 af0
where the orbit integral S (k ,vr) is defined by re z I
15)
16)
.7 z rar' e0e (0.'
where n(r) = d3v f0 is the equilibrium density profile and B 0 (r) is the equilibrium axial magnetic field.
The eigenvalue equations (18) and (19) are valid for purely growing modes at marginal stability (Rew = 0 = Imw) for the general class of rigid rotor ion equilibria f (H± + w P., H 1 1 
C. Approximate Eigenvalue Equation for Anisotropic Ions
Because of the complexity of the orbit integral S 
and the inequality is readily satisfied for a thin layer with r 0 > 6.
We note from Eqs. 
III. STABILITY PROPERTIES FOR GIBBS ION EQUILIBRIUM
A. Equilibrium Properties
To examine detailed stability properties, we specialize to the case where f. corresponds to the two-temperature Gibbs equilibrium 
and 2 cT, mi, , 2 (30) In this section, we make use of the eigenvalue equation (21) to investigate stability properties for the case of an isotropic ion equilibrium with T 1 = T11 and af /aH, = f 0/3H in Eq. (28).
Ii
-
1J
To analyze the marginal eigenvalue equation (21), it is convenient to introduce the dimensionless quantities R = r/6 , R = r0/6 k k 2. 
where B is a constant. Fig. 1 for RO = r 0 /6 = 3. Note that the eigenvalue equation ( On the other hand, Im = 0 for kz > k 0 , and Rew is generally non-zero. is expected to be a good approximation to the exact eigenvalue equation 
The effective potential V(R) [Eq. (36)] is illustrated in
x sech
The effective potential V(R) is illustrated in Fig. 6 for r 0 /6 = 3, W /W . = 0.01, and T,/T 1 1 = 0.9. As a general remark, Eq. (42) e ci
shows that temperature anisotropy with T > TI has the effect of reducing the depth of the effective potential. For fixed r 0 /6, 2 2 this in turn reduces the critical value of k 6 for marginal stability.
Near the origin (R << k 6 2), the solution to Eq. (40) is z
where C 1 is a constant, I is the modified Bessel function of the first kind of order unity, and k2 is defined by
For R >> R 0 , the solution to Eq. (40) is
where C 2 is a constant.
The full solution to the marginal stability eigenvalue equation (40) Figures 7 and 8 show that the stabilizing influence of temperature anisotropy increases as TIf /T increases. Physically, the perturbation described by Eq. (15) corresponds to a density and current modulation. By examining 6J , &Ar, and 6A in detail, we find that the perturbation produces a J I x 6B force which 00 r increases the amplitudes of the current modulation. Of course, this force is in the axial direction. For Ti >> TL, however, the greater axial pressure P 1 1 tends to inhibit the growth of the perturbation.
The numerical analysis also shows that the stabilizing influence of T 1 1 > T, tends to decrease as w /w . decreases. This effect is illustrated in Fig. 9 where (T,/T ) is plotted versus r2 2 for 
